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Honorable Brendan 1. Byrne
Governor of Mew Jersey
Trenton, NJ 06621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Millhurst Lake Dam in a

Monncuth County, New Jersey which has been prepared under
authorization of the Dam Inspection Act , Public Law 92—367. A brie?
assessment of the dam’ $ condition is given in the front of the report .

Based on v isual inspection, available records, calculations and past
operational performance, t4illhurst Lake Dam, a high hazar d potential
structure, is judged to be in poor overbll condition. The dan’s
spillway is considered inadequate since 23 percent of the Spiliway ~

. 
5

Desigi Flood--SCF — w ould overtop the dam. (The SOF, in this
instance , is one half of the Probable Maximum Flood) .

The decision to consider the spi].lway “inadequate” is based on the
determination that dam failure resulting from overtopping would not
si~~ificant1y increase the hazard to loss of life downstream f rom the
dam from that which would exist just before overtopping failure.

To insure adequacy of the structure, the following actions, as a
minimum, are recoimnended:

a. The spillway’s adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months f rom the date of’
approval of this report . Any remedial measures necessary to insure
the adequacy of the spiliway and to prevent overtopping should be
initiated within calendar year 1980. in the interim, a detailed
emergency operation plan and warning system should be proir~t1y
developed. Also, during periods of unusually heavy precipitation ,
around the clock surveillance should be provided.
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~ PEN-D
Honorable Brendan T. Byrne

b. Within six months from the date of approval of this report ,
engineering studies and analyses should be performed to determine the
dam ’s eirbankment and foundation Condition and structural stability.
This should include tes t bo~:ngs to determine material properties
relative to stability and sec~page anti installation of piezometers tofacilitat e seepage studies . Any remedial measures found necessary
should be initiated wtth ln calendar year 1980.

c. The ownership at’ the dam should be established within three
months from the date of approval of this report.

F.
d. Provide concrete underpinning at the toe of the wingwalls , and

replace the missing masonry wall with concrete within six months from
the date of approval of this report .

e. The following remedial actions should be conpieted within one
year f rom the date of approval of’ this report:

(1) A safe means of lowering the lake should be provided.
This would involve restoring the existing penstock to operable
condition of ’ providing suitable apparatus for safely removing the
stop—planks.

(2) Restore e roded masonry at the spillway/wlngwafl junction
~i~d repoint all masonry as necessary .

(3) Remove t rees and v egetation from the downstream
embankment face and seed with grass .

f. The following remedial actions should be conpleted within one
S to three years from the date of approval of this report;

(1) A program should be developed to monitor the seepage
through and under the dam. Depending on the information provided, the
need for corrective measures can be considered and, if necessary,
undertaken.

(2) Existing plans and drawings of’ the dam should be
annotated and updated to form a coherent as-built set .

(3) A formalized program of annual inspections of the dam by
an experienced part y should be initiated, utilizing the standard
visual check list In this report. Headwater and tailwater gages
should be installed in the dam, and read out during severe rain storms
and at routine operating and maintenance visits to the dam. A
permanent Log should be kept of’ all maintenance and operating events

4 
of the dam, the lake and the outlet passages . Movement arid settlement
at’ the embankment should be monitored regularly by means of surveying
monuments.
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NPPEN-D
Honorable Brendan T. Byrne

A copy of the report is being furnished to Mr. Dirk C. Hoflain, New
Jersey Departmen t o f Environmental Protection , the desi~ iated State
Off ice contact for this program. Within five days of the date of this
letter , a copy will also be sent to Congressman James 3. Howard of the
Third District. Under the provision of the Freedom of Information Act ,
the inspection report will, be subject to release by this office, upon
r equest, five days after the date of this letter .

Additional copies of this report may be obtained from the National
Tethiical Information Services (NTIS), Springfield, Virginia 22161 at
a reasonable cost . Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An iwçortant aspect of the Dam Safety Program will be the
iuplementation of the recoimnendations made as a result of the
inspection . We accordingly request that we be advised of proposed
actions taken by the State to inplement our reconinendations.

Sincerely ,

_ _  

4

1 m d  ,-~~ 6EL T. CALLAHA N
As s tated Lieutenant Colonel, Corps of Engineers

Vf ~ Acting District Engineer

Copies furnished: ‘
5

Dirk C. Hofinan, P.E. , Deputy Director
Division of Water Resources
N.J. Dept . of Environmental Protection
P.O. Box CNCY29 S

Trenton, NJ 08625 H
John O’Dowd , Acting Chief’
Bureau of Flood Plain Management
Division of Water Resources
N.J. Dept. 0 f Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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MIUJJJRST DAM (NJ00296)

CORPS OF EM~DIEERS ASSESSMENT (F GENERAL CCNOITICIJS

This dam was inspected on 30 April and 1 June 1979 by Frederic R.
~~rris, Inc. under contrac t to the State of New Jersey . The State ,
under agreement with the U.S. Army Engineer District , Philadelphia,
had this inspection performe d in accordance with the National Dam
Inspection Act, Public Law 92—367 .

Millhurst Lake Dam, a high hazard potential structure, is judged to be
in poor overall condition. The dam’s spiliwa y is considered
inadequate s ince 23 percent of the Spillway Design Flood——SOF — would
overtop the dam. (The St)F’, in this instance , is one hal f of the
Probable Maximom Flood).

The decision to consider the spiliway “inadequate” is based on the
determination that dam failure resulting from overtopping would not
significantly increase the hazard to loss of life downstream from the
dam from that which would exist just before overtopping failure.

To Insure adequacy of’ the structure, the following actions, as a Lmininum , are recon~iiended :

a. The spillway ’s adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report . Any remedial measures necessary to insure
the adequacy of the spilLiway and to prevent overtopping should be
initiated within calenda 1 yea r 1980. In the interim , a detailed
emergency operation plan aid warning system should be pronptly
developed. Also , during periods of unusually heavy precipitation,
around the clock surveillance should be provided.

b . WIthin six months from the date of approva l of this report ,
englneer inç~ studies and analyst,~s should be performed to determine thedam’s embankment and foundation condition and structural stability .
This should include test borings to determine material properties
relative to stability and seepage and installation of plezometers to
facilitate seepage studies. Any remedial measures found necessary
should be initiated within calendar year 1980.

c. The ownership of’ the dam should be established within three
months from the date of approval of this report .

d. Provide concrete underpinning at the toe of’ the wingwalls, arid
replace the missing masonry wall with concrete within six months from
the date of approval of this report.
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e. The following remedial actions should be conçleted within one
year from the date of approval of this report:

Cl) A safe means of lowering the lake should be provided.
This would involve restoring the existing penstock to operable S

condition of providing suitable apparatus for safely removing the
stop-planks.

(2) Restore eroded masonry at the spillway/wingwall junction
and repoint all masonry as necessary .

(3) Remove trees and vegetation from the downstream
embankment face and seed with grass.

f. The following remedial actions shou ld be con~leted within oneto three year s from the date of approval of this report;
‘1

(1) A program should be developed to monitor the seepage
through and under the dam . Depending on the information provided , the
need for corrective measures can be considered and, if necessary,
undertaken.

(2) Existing p lans and drawings of’ the dam should be
annotated and updated to form a coherent as-built set.

(3 )  A formalized program of’ annual inspections of’ the darn by
an experienced party should be initiated , utilizin g the standard
visual check list in this report. Headwater and tailwater gages
should be installed in the dam , and read out during severe rain storms
and at routine operating and maintenance visits to the dam. A
permanent log should be kept of all maintenance and operating events
of the dam, the lake and the outlet passages. Movement and settlement
of the embankment should be monitored regularly by means of’ surveying
monuments.

APPROVED :~~~~~~~r (
-
~~~~ /~~t LT . CAL N

Lieutenant Colonel , Corps of Engineers
Acting Oi,strict Engineer

DATE: / ~~~~~~~~~~~~ ‘1.5
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— PHASE I INSPECTION PEPOI~I’

NATIONAL DAM SAFETY P1~)GRAM

Name of Dais: Millhurst Lake , 1.0. NJ00296

State Located: New Jersey

County Located: Monmouth County •4
Stream: Manalapan Brook S

Date of Inspection: April 30 and June 1, 1979

Assessment of General Condition ‘5

Millhurst Lake Darn is an earth—fill road embanianent approximately 270
feet long and 24 feet high, with a concrete spillway. Millhurst Lake
Dam is in poor overall condition. There is evidence of slow progres—
sive movement of the embankment and widespread erosion of fill has
taken place. The spillway wingwalls show signs of settlement and have
been undermined at the toe. There is no operable low—level outlet.
The hazard potential is rated as “high.”

The safety of Millhurst Lake Dam is considered questionable in view of
its lack of spillway capacity to pass one half the P~~’ without over-
topping of the darn. The spillway is capable of passing a flood equal
to 11% of the PMF, and is assessed “inadequate.”

At present, the engineering data available is not sufficient to make
a definitive statement on the stability of the dam.

The following actions , therefore, are recommended along with a time-
table for their completion.

1. Establish ownership of the darn immediately . /

2. Establish a flood warning system for the downstream communities
within three months.

3. Carry out a more precise hydrologic and hydraulic analysis of the
dam within six months, to determine the need and type of mitigating S

measures necessary. If required, conduct a study of the means of
increasing spiliway discharge capacity and develop alternative
schemes for construction. This should include the installation of
headwater and tailwater gages.

4. Install observation wells or piezometers in the downstream embank- 
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t inent , and log the borings to determine engineering properties of
S the dam fill and foundation material . This program and a stability

analysis based on the findings should be completed within six months.

5. Carry out remedial measures to the dam structure within six months,
including repair of eroded and cracked masonry; restoration of the
low-level outlet to an operable condition; underpinning of wingwall
toes; replacement of eroded fill to a slope of 2 on 1.

6. Remove trees and vegetation from the downstream embankment face and 
S

seed with grass within 12 months.

Furthermor e, while of a less urgent nature , the following additional
action is recommended and should be carried out within a reasonable
period of time.

1. ~. program should be developed to monitor the seepage through and
under the dam. Depending on the information provided, the need
for corrective measures can be considered and, if necessary, under— •

taken.

2. Existing plans and drawings of the dais should be annotated and up—
dated to form a coherent as—built set.

3. A program of annual inspection and maintenance should be initiated.
This should include lowering the lake, and updating the operation
and maintenance log. Movement of the embankment should also be r
monitored by means of surveying monuments.

Anthony G. Posch , P .E.

AGP/i~.EJ/ak

-
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P REFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams , for Phase I Investiga—
tions. Copies of these guidelines may be obtained from the Office
of Chief of Engineers, Washington, D.C. 20314. The purpose of a
Phase I Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The assessment
of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation , and analyses in-
volving topographic mapping , subsurface investigations , testing ,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however , the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported S

condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec- ‘ 1
tion team. It is important to note that the condition of a dam
depends on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to P
represent the condition of the darn at some point in the future.
Only through continued care and inspection can there be any chance
that unsafe conditions be detected .

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guide-
lines, the Spiliway Test flood is based on the estimated “Probable
Maximum Flood” for the region (greatest reasonably possible storm
runoff) , or fractions thereof. The test flood provides a measure S

of relative spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic studies, con-
sidering the size of the dam, its general condition and the down-
stream damage potential.



PHASE I INSPECTION RE PORT

NAT IONAL DAM SAFETY PROGRAM

MILLHURST LAKE DAM , I.D. NJ00296

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

The National Darn Inspection Act (Public Law 92—367 , 1972) provides ‘a ,
for the National Inventory and Inspection Program by the U.S. Army
Corps of Engineers. This inspection was made in accordance with
this authority under Contract C—PPM No. 35 with the State of New
Jersey who, in turn is contracted to the Philadelphia District of
the Corps of Engineers. P .1

b. Purpose of Inspection

The visual inspection of Millhurst Lake Dam was made on April 30
and June 1, 1979. The purpose of the inspection was to make a
general assessment as to the structural integrity and operational
adequacy of the dam embankment and its appurtenant structures.

c. Scope of Report

The report summarizes available pertinent data relating to the
project; presents a summary of visual observations made during the
field inspection; presents an evaluation of hydrologic and hydraulic
conditions at the si’e; presents an evaluation as to the structural
adequacy of the various project features; and assesses the general
condition of the dam with respect to safety.

1.2 Description of Project

a. Description of Dam and Appurtenances

Mili.hurst Lake Darn is an earth—fill embankment 23.4 feet in height
and approximately 270 feet in length, having a 27 foot wide spill-
way at the middle point of the darn. The spiliway consists of two
concrete sections of ogee shape on either side of a double stop-
plank structure. The dam forms part of Millhurst Road , a two-lane
paved road which passes over a timber bridge at the spillway.
The spillway wingwalls form the bridge abutments and are of masonry
construction. The bridge deck has an intermediate support structure
of braced timber circular piles, driven into the spiliway channel .
The apron of the spillway is of concrete construction and steps

t
1
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down to the downstream end in two stages. There is a wide—gage
debris interceptor of t imber piles upstream of the spillway , to
prevent large objects from blocking the channel.

The embankment extends approximately 130 feet to the left of the
spillway and 110 feet to the right. The upstream face is retained
for most of its length by a 10 foot high timber bulkhead. Steel
interlocking sheet-piles have been driven to reinforce the spill-
way inlet channel and the adjacent embankment face. The down-
stream face of the embankment is sloped at steeper than 2H:1V ,
except for a length of approximately 40 feet on the right side
which is retained by a masonry wall. Some makeshift timber sheeting
has been installed to support the downstream edge of the road where
local erosion of the embankment has taken place. The downstream
face is covered with trees and brush. The embankment carries
overhead power cables on pylons and has traffic barriers on both
sides of the road. No evidence was found to indicate the presence
of a clay or concrete core.

The old mill works are still in existence , but are not used. The
mill consists of a four storey building on the right side of the
darn with associated machinery and penstock. The penstock , not now
operable , is the o~aly low-level outlet to the dam.

b. Location

Millhurst Lake Dais is located in the Township of Manalapan ,
Monmouth County , New Jersey . It is accessible by means of Mill-
hurst Road which passes across the dam.

c. Size and Hazard Classification

Millhurst Lake Dam has a structural height of 23.4 feet and a re-
servoir storage of 360 acre—feet. Since its storage is less than
1,000 acre-feet and its height is less than 40 feet, it is class-
ified in the dam size category as beinc “small.” A hazard potential
classification of “high” has been assigned to the darn on the basis
that failure would result in excessive damage to the road and
overhead cables across the darn and to downstream property , inc1udin~
Route 33. Because the road across the darn is heavily traveled , and
because Millhurst Lake is used for recreational purposes, the
possibility exists of the loss of more than a few lives in the
event of dam failure. There are few inhabitable buildings within
one mile downstream of the dam .

d. Ownership

Th. ownership of Millhurat Lake Darn has not been firmly established .
The bridge and road is owned and maintained by Moninouth County. Up
to 1951, ownership was in the hands of the proprietors of Millhurst

— 5- -— —-— S — -- -~~~—- ~~~~ - ‘5— 5 ~~~~~~~_ __S_ _ 
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________________

Mills , but they no longer acknowledge ownership or responsibility
for the dam.

Monmouth County Millhurst Mills
Attention: Mr. W. Cokelet Freehold , NJ 07728
Assistant County Engineer (201) 462-2000
Board of Freehold
1 Lafayette Place
Freehold, NJ 07728
(201) 431—7765

e. Purpose of Dam

Millhurst Lake Dam was originally built to provide a head of water
— for powering Millhurst Mill. Its present purpose is solely to

retain the lake for recreational use.

f. Design and Construction History

Some drawings and photographs of the construction history exist on
file at the NJDEP. The original darn appears to have been an earth
embankment with a spillway consisting of the present masonry wing-
walls and timber flood gates. The upstream face has always been
retained by some form of t imber bulkhead. Additional fill was
placed on the embankment in 1915.

In the early 1940’s, the spiliway structure was found to be in a
dangerous condition. The lake was accordingly lowered , the timber
gates were demolished and the County then provided for the instal-
lation of steel interlocking sheet—piles at the spillway inlet.
It appears that the lake level was allowed to fluctuate for approx-
imately jO years, without further construction on the dam.

In 1953 , the concrete spillway and the stop—plank gate were con-
structed. The road was widened and straightened at this time,
and a new bridge was built. The debris interceptor was also in-
stalled at this time. No major modifications are known to have j
been made since 1953. The Monmouth County Engineers Office has
coord inated and approved most of the design and construction of
the darn in the last 40 years.

g. Normal Operating Procedures

The discharge fr om the lake is over the unregulated spillway and
it is allowed to naturally balance with inflow from Manalapan
Brook. Stop—planks are normally in place at the same elevation
as the spillway crest, and no easy method of removal of the planks
exists, with the lake at its present level. The one 54” low-level
outlet has not been operable for many years. The lake is not
lowered on a r egular basis.

3



& - 1.3 Pertinent Data

a. Drainage Area 6.9 square stiles

b. Discharge at Dais Site

Maximum known flood at dam site: No records. 
5

Ungated spillway capacity at 1,350 cfs
elevation of top of dam: (elev . 120.4’)

Total spillway capacity at 2,096 cfs
maximum poci elevation: (elev . 125.1’)

‘a
c Elevation (feet above MSL) a

Maximum pool design surcharge (SDF): 125.1

Recreation pool: 114.0

Spillway crest: 113.8

Lake overflow (top of dam ) 120.4

Streambed at centerline of dam: 97

Max imum taj lwater : 110 (estimate)

d. Reservoir

Length of maximum pool: 6,000 + t (estimate)

Length of recreation pool : 3,000 + feet (estimate)

e. Storage (acre-feet)

Design Surcharge: 843

Top of dam: 360

- Spil].way crest: 58

f .  Reservoir Surface (acres)

Maximum pool. (SDF): 120 (estimated)

Top of dam: 74 (estimated)

Spillway crest: 25

4 
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4 g. Dam

Type: Earth f ill with concrete/
masonry spillway .

Length: 270’

Height: 23.4’
a

Top width: 30’

Side Slopes - Upstream: Timber bulkhead
— Downstream : Steeper than 2H:1V

Zoning: Unknown

Impervious core: Unknown

Cutoff: None

5 Grout curtain: None

ii. Diversion and Regulating Tunnel

N/A

i. Spillway

Type: Ungated ogee overflow with S

7.7’ wide stop plank gate
in the center.

Length of weir: 23.5’ (net width)

Crest elevation: 113.8’

Gates: 7.7’ wide timber stop plank

U/S Ohannel: 27’ wide, lined with steel
sheet.

D/S Channel: After the spiilway , a stepped
apron down to Manalapan Brook.

j. Regulating Outlets

Low—level outlets: 54” 0 Penstock
(inoperable)

Controls: None



-

~~~~~~

~ nergency gate: 7.7’ wide stop plank struc-
ture in center of spil].way.

Outlet : None

I
I
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SECTION 2: ENGINEERING DATA

2.1 Design

Brief computations for the original spillway discharge capacity are
on file at the NJDEP. A darn permit application of 1941 gives some
data on dais dimensions and hydraulic capacity. No data from soil
borings, soil tests or other geotechnical data are available. No
corsputatiorts or darn cross—sections suitable for assessing stability
are available.

2.2 Construction

Construction history has been provided in Section 1.2.f. Some
drawings are on file , which contain details of th. modifications made
since 1941 and have been reproduced herein. Further iz4formation on
the construction of the dam is available in photographs and in the
correspondence between the owners of the dam and the County Engineer.
This information is on microfiches at the NJDEP.

2.3 Operation

No records of recent operation of the darn exist. Some information on
lake levels between 1940 and 1953 is also contained in the above men-
tioned correspondence. It is not known when the mill or the penstock
ceased operation.

2.4 Evaluation

5 a. Availability

The stated drawings and microfiches were freely available from
-

- the NJDEP. No other Engineering Data is available.

b. Adequacy

The Engineering data available was adequate to perform hydrologic
computations, although the depth of the lake is not known. The
data was insufficient to perform even an approximate computation
of the dam ’s stability. A preliminary assessment of the dais could
be made with the data obtained in the field .

c. Validity

The 1953 drawings contain many details which are no longer valid ,
but the plan and elevation of the dam are approximately correct.
The spillway crest elevation is incorrect in the 1941 drawings.

7
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SECTION 3: VISUAL INSPECTION

3.1 Findinqs

a. General

The visual inspection made of Millhurst  Lake Dais revealed that
the dais and spillway were in poor condition , and that a regular
program of inspection and repair is required to maintain its
serviceability.

b. Dam

The earth embankment exhibits signs of instability . The upstream
face, retained by a timber bu lkhead , is fai l ing by gradual out-
ward movement. This is evidenced by surface cracks in the road
parallel to the center line and by vertical misalignment of the
bulkhead. Rotting of the timber does not appear to have progressed
to a dangerous level. The downstream face is steeper than .~H:lV ,
and surface runoff from the road has caused extensive erosion. - 

5

Intermittent patching and reinforcement of the road shoulder with
blacktop has been carried out by the County , but this method and Lthe practice of shoring up the road with planking has not prevented
erosion from continuing. Material loss from behind the left abut-
ment is particularly severe. P

The only notable seepage from the downstream face was from the

~sbankinent toe within 5 feet of the left abutment. Tree and brush 
-

‘

growth on this face is heavy and the root system appears to be
stabilizing the fill. Settlement of the embankment is evident.
The horizontal alignment of the road indicates that it now slopes
away from the bridge deck on both sides: it is assumed that when
the road was realigned, its elevation was the same as the bridge
deck . It ~~~‘j not possible to determine visually if the embankment
has been built with a corewall. No evidence of burrowing by
animals “as found.

“~~~ uam appears to be founded on and constructed of Red Bank and
Tinton Falls sands. (The hiqh silt content of these sands has
impeded internal drainage.)

c. Appurtenant Structures

1. Spillway

The spillway consists of two concrete ogee weirs separated by two
4-feet wide stop—plank structures. At the time of inspection ,
water flow was smooth, indicating that horizontal alicmxnent is
good. Any leakage through or around the spillway was not detect-
able due to the water flow. Erosion has taken place at the junction

8
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between spillway and masonry wingwalls. Steel sheet-piles in the
spiliway inlet channel have good vertical alignment and show no
sign of extensive corrosion . The concrete spillway apron is in
good condition except at the junction with the wingwalls, where
erosion of masonry and concrete has taken place. Undermining at
the toe of the apron is slight. Both wingwalls have been under-
mined at the toe , and subsequent loss of masonry blocks has oc-
curred . In the right wingwall , a settlement crack extends at 45°
from the apron to the top of the wall , and is as much as 2 inches
wide. Both wingvalls have been recently repointed. The growth
of trees near and on the wingwalls is endangering their stability ,
in particular where the roots are loosening masonry joints.

2. Low-Level Outlet

A 54” diameter steel penstock feeding the old mill was visible at
the base of the wall near the mill. The inlet to the penstock is
silted up, rendering it inoperable. The location of the outlet
beyond the mill works is not known.

The stop—plank structure also serves as a low-level outlet. Re-
moval of planks would be difficult and dangerous with the existing
flow of water over the spiliway . The structure appears sound and
no leaks were noted between planks. S

3. Bridge and Piers

The timber bridge is in good condition. The one intermediate
support of round timber piles is also satisfactory .

4. Debris Interceptor.

The debris interceptor of timber piles is functioning adequately.
Some of the bracing between piles has been lost. The interceptor
is necessary to keep floating trees and other large debris from
blocking the spillway. Since the debris are forced to the side
of the channel , leavinq the interceptor clear , it appears reason-
able to ignore any impedance of flow caused by it.

ci. Reservoir Area

The rim of the reservoir is moderately sloped , and covered with
S a heavy growth of trees and brush. No indication of instability

was apparent. There are a few residential properties on the left
bank and the buildings and store—yard of !4illhurst Mill on the
right bank . Sedimentation has occurred near the dam and weed
growth on the sediment above the present waterline is widespread .

e. Downstream Channel

S The downstream channel winds through a broad , wooded valley. The

9
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stream banks are steep due to undermining . This has caused trees
to fall across the stream and has led to local instability of the
embankment near the darn, with subsequent undermthing of wingwalls.

14

10

- .--.~~~~~~ - 
—-.5— - —5 -- - -a -=- - - .  .- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -— --



SECTION 4: OPERATIONAL P~)CEDURES

4.1. Procedures

Millhurst Lake Darn is used to impound water for recreation activities.
The policy is to maintain a nearly constant lake level close to the
elevation of the spillway crest. The lake level is maintained by
unregulated discharge over the spillway and stop-planks.

The lake is not lowered on a regular basis.

4.2 Maintenance of the Dam

There is no program of regular inspection and maintenance of the dan’
and appurtenant structures. Monmouth County has made periodic Un-
recorded repairs to the darn when such action was needed to protect
their road. No Authority has been identified as being responsible

S for operating or maintaining the dais itself and no recent records of
these functions have been found.

4.3 Maintenance of Operating Facilities

The operating facilities consist of a defunct low—level penstock and
manually operated stop—plank gate. No recent maintenance is known
to have taken place of either facility.

4.4 Evaluation

It is highly desirable that ownership of Millhurst Lake Dais be es-
tablished , as the essential first stage in initiating a program of S

regular inspection and maintenance. The present situation is not
conducive to satisfactory operation of the darn.

The present and past operational procedures are poor, and a formalized
program of regular inspection and maintenance should be initiated.

(
~
)
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design

The drainage area above Millhurst Lake Dam is approximately 6.9
square stiles. A drainage map of the watershed of Millhurst Lake
daxusite is presented on plate 1, Appendix 0.

The topography within the basin is generally flat. Elevations
range from approximately 200 feet above MSL at the south end of
the watershed to about 110 feet at the dam site. Land use pat-
terns within the watershed are mostly rural , with only a few
buildings scattered around th” lake, near the road.

The evaluation of the hydraulic and hydrologic features of
Millhurst Lak. was based on criteria set forth in the Corps
Guidelines and additional guidance provided by the Philadelphia

S District, Corps of Engineers. The SDF for the dam falls in a
range of ½ pMr to P~~’. In this case the low end of the range,
½ PMF , is chosen since the factors used to select size and hazard
classification are on the low—side of their respective ranges.

The probable maximum flood (PMF ) was calculated from the probable
maximum precipatation using }iydrometeorological Report No. 33
with standard reduction factors. Due to the small drainage area ,
the SCS triangular hydrograph transformed to a curvilinear
hydrograph was adopted for developing the unit hydrograph, with
the aid of the HEC-1DB Flood Hydrograph Computer program .

Initial and infiltration loss rates, using ScS procedures, were
applied to the Probable Maximum Precipitation to obtain rainfall
excesses. The rainfall excesses were applied to the unit hydro—
graph to obtain the PMP and various ratios of PMF util izing
program HEC-1DB .

The SDF peak inflow calculated for Millhurst Lake Dam is 7801
cfs. This value is derived from the 1/2 PMP, and results in

• overtopping of the dam.

The stage—outflow relation for the spiliway was prepared from
field notes and sketches. The reservoir stage capacity was based
on the U.S.G.S. quadrangle topographic maps.

The reservoir storage capacity curve can be computed directly by
the conic method, utilizing the HEC-1DB program. The conic method
assumes that the reservoir capacity resembles a series of vertically
stacked cones. The reservoir surface areas at various elevations

12
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were mea:ured by planimeters from topographic maps. Reservoir
storage capacity included surcharge levels exceeding the top of
the cia’s, and the spiliway rating curve was based on the assump-
tion that the darn remains intact during routing. The spillway
rating curve is presented in the hydrologic computations.

A breach analysis indicates that the hazard potential for loss
of life downstr eam, due to dam failure from overtopping, is not
significantly greater than that which exists without failure, and
therefore, the spiliway is assessed as “inadequate.”

Drawdown calculations indicate that by removal of stop planks in
the spillway. the lake could be lowered to elevation 106.8’ MSL
within a period of 15 hours, assuming a 2 cfs/square mile inflow.
This is considered an adequate time frame from the safety stand-
point, but as indicated in Section 3, it should be understood
that stop plank removal would be difficult.

b. Experience Data

No records of reservoir stage or spillway discharge are maintained
for this site. The erosion on the downstream face may have been 

S~

_
•

caused by past overtopping , but this could not be confirmed .

c. Visual Observation

The valley below the dam is heavily wooded , with much debris , and
there are no dwellings immediately downstream of the dam , along
Manalapan Brook. The slopes around the lake are moderate and 

S

wooded.

ci. Overtopping Potential

A storm of magnitude equivalent to the SDF would cause overtopping
of the dais to a height of 4.7 feet. Computations indicate that
the dam can pass approximately 11% of the PMF without overtopping S

the dam crest. Since one half the PMF is the minimum Spillway
Design Flood (SOP) for this darn, according to the Recommended
Guidelines for Safety Inspection of Dams by the Corps of Engineers,
the spillway capacity of the Millhurst Lake Dam is assessed as
“inadequate .”

13 
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SECTION 6: STRUCTURAL STABILITY

• 6.1 Evaluation of Structural Stability

a. Visual Observations

• The visual observations made during the inspection give rise to
concern about the stability of the dam. The downstream face is
sloped too steeply to be stable, in view of the runoff from the
road. The process of settlement of the road and outward tilting

• of the upstream bulkhead indicate a progressive, slow failure of
• the embankment. The amount of seepage from the embankment toe

does not present undue cause for alarm. The stability of the
wingwalls is questionab1e~ as evidenced by overall cracking and
undermining at the toe.

b. Design and Construction Data

No design computations were uncovered during the report prepar-

• ation phase. No embankment or foundation soil parameters are
available for carrying out a conventional stability analysis
on the embankment. No construction data or specifications re-
lating to the degree of embankment compaction are available for

S use in the stability analysis.

c. Operating Records

No operating records are available relating to the stability of

the dais. The dam has served satisfactorily since its rehabilita-
tion in 1953.

d. Post-construction Changes

Installation of the steel sheet piling in the early 1940’ s in
and adjacent to the spillway inlet is reported to have greatly

reduced seepage and erosion behind the wingwalls and under the

apron.

Stability of the spiliway and apron was improved by the addition ,

in 1953, of concrete to form the ogee sections behind the sheet-

piles and to channel the flow away from the masonry wingwalls.

Periodic shoring up and patching of the road shoulder by the

County have contributed to temporary improvement to the stability

of the road.

a. Static Stability

A static stability analysis was not performed for Milihurst Lake

14
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Dam because the lack of data on which to base assumptions of
material properties and embankment cross-sections might produce
misleading results.

Settlement cracks in the wing-walls, the steepness of the em—
banlanent slopes , surface cracks in the road and tilting of the
timber bulkhead would all indicate that a slow progressive
failure is taking place.

f. Seismic Stability

The darn is located in Seismic Zone 1, as defined in Recommended
Guidelines for Safety Inspection of Dams, prepared by the Corps
of Engineers. In general, projects located in Seismic Zones 0,
1. and 2 stay be assumed to present no hazard from earthquake,
provided the static stability conditions are satisfactory and
conventional safety margins exist. Since the last two conditions
are not fulf illed, and since the dam fill is principally a
silty sand , failure by liquefaction in the event of an earth-
quake should be considered possible.

15
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety

The dais has been inspected visually and a review has been made of 
S

the available engineering data. This assessment is subject to
the limitations inherent in the visual inspection procedures stip-
ulated by the Corps of Engineers for a Phase I report.

The safety of Millhurst Lake Dam is in question because the dais
does not have adequate spillway capacity to pass the PMF or even
one-half of the PMF without overtopping. Overtopping of the dais
carries with it the danger of possible progressive failure of the
dais or spillway . The dam ’s present spillway capacity can pass
only about 11% of the PMF.

No definitive statement pertaining to the safety of the embank—
ment can be made without acquisition of embankment and foundation
material engineering properties and determination of phreatic
levels in the downstream part of the embankment. The possibility
of failure may exist , particularly in the event of seismic excita— S

tion.

b. Adequacy of Information

S The information uncovered was adequate to perform hydrologic corn-
putations, although the depth of the lake is not known. The data
was insufficient to perform even an approximate computation of
the dam’s stability. An assessment of the dam could be made by
visual observation only .

C. Urgency

Studies to augment the spillway discharge capacity or to determine
the hydrologic and hydraulic ability of the dam to withstand
overtopping should be undertaken within six months.

Observation wells or piezometers should be installed in the down—
st.re~~~ embankmont to determine the location of the phreatic surface.
The borings should be logged according to the Unified Soil Class-
ification system by qualified p~’r~onnel, and samples taken to S

determine the values of pertinent soil parameters for stability.
This information should be obtained within six months, and should

• be evaluated immediately upon acquisition to perform stability
analyses in accordance with Chapter 4.4 of the Corps Guidelines.

The existing dam plans and drawings should be annotated and updated

16
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to form a coherent as-built set in the near future.

7 .2  Remedial Measures

a. Alternatives for Increasing Spillway Capacity

Alternatives for increasing spillway capacity are as follows :

1. Increase the darn and bridge height, thus permitting a higher
discharge to pass over the spillway and reducing the pos-
sibility of overtopping .

2. Lower the weir crest elevation.
I.

3. Widen the weir structure.

4. A combination of any of the above alternatives.

b. Other Remedial Measures

1. The embankment material that has been lost by erosion from
the downstream face, particularly adjacent to the abutments

S of the bridge/spillway , should be replaced with quarry-process
stone or gravel. Slopes should be reconstructed with keying
and compaction of material to improve stability and to sup- S

port the abutments and wing-walls. Slopes should not be
steeper than 2H:lV. This work should be undertaken within

- 
six months.

2. A safe means of lowering the lake should be provided. This
would involve restoring the existing penstock to operable
condition or providing suitable apparatus for safely removing

• the stop—planks. This work should commence within 12 months .

• 3. Provide concrete underpinning at the toe of the wingwalls , and
replace the missing masonry wall with concrete. This work to
be commenced within six months.

4. Restore eroded masonry at the spillway/wingwall junction and
repoint all masonry as necessary within 12 months.

5. All brush and trees should be removed from the downstream
slope to avoid problems which may develop from their roots.
The embankment should than be seeded to develop a growth of
grass for surface Qrosion protection. This program should be
started within 12 months.

c. Recommendations

The following additional action is recommended .(

17
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1. Establish ownership of the dais immediately.

2. Establish a flood warning system for the downstream communi-
ties within three months .

d. 0 & M Procedures

A formalized program of annual inspections of the dam by an ex-
perienced party should be initiated, utilizing the standard visual
check list in this report. Headwater and tailwater gages should
be installed in the dam, and read out during severe rain storms
and at routine operating and maintenance visits to the dam . A
permanent log should be kept of all maintenance and operating

• events of the dam , the lake and the outlet passages. Movement
and settlement of the embankment should be monitored regularly by
means of surveying monuments.

-1
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PHOTOGRAPHS

(Photo No. 1 taken January 30 , 1979:

remainder on April 30 and June 1, 1979) 
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Millhurst Lake Dam
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Phot ..’ No. 1 — 0v ’rall view of sp i l iway , apron and bridqe s t ruc tu re
f rom downstream . Note the cracking and undermining of the winqwalls.
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Photo No. . — Overall view of uI’streaxn f.i-:s ’ c-f  .~~ ns. Note t h ’  ~ic~l~ i S

interceptor u~ s t r s ~’.sm of t he sp il iway .
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M i l lh u r s t  Lake Darn
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Photo No , 3 — View of concrete ogee weirs wi th  a do~i~ 1~’ ~tcp-p1.~iik
gate in the cent~’r . Note the timber I lr i dqe support a)-~d ‘~~lt ’ t : ;’ ~ ‘r
bridge deck.
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4 Photo No. 4 — Vic’w of riqht masonry winqwall showing cracking , un—
derinining and overall deterioration . Note the extensive 450 crack
on the r ight  of the picture.
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M i l lhu r st  ~.4ke Darn

Photo No. 7 — View of downstream embankment Lice adj.icent to the
l e f t  wingwal l .  Note the heavy growth of tree-~ ~in i t he  e xt e nt  of
erosion behind the wa l l .
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Photo No. S — View of the disuse~1 mill—works to the right of the
spiliway . S
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Milihurot  Lake Dam

Photo No. 9 — General view of Millhurst Lake looking upstream . Note
the moderate, wooded slopes and the accumulation of silt and weed
at the rim.
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Photo No. 10 - View of the downstream channel showing its irregular-.
ity and cover of vegetation . Note the fallen trees.
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CHECK LIST
HYDROLOGIC AND HYDRA(JLIC DATA

ENGINEERING DATA

Name of Dam : Millhurst Lake Dam

Drainage Area Characteristics: Rural-, lightly wooded and minor residential.

S Elevation Top Normal Pool (Storage Capacity): 113.8’ (58 acre-feet)

Elevation Top Flood Control Pool (Storage Capacity): N/A

Elevation Maximum Design Pool: (SDF) 125.1’ MSL (843 acre—feet)

Elevation Top Dam : (overflow) 120.4’ MSL (360 acre—feet)

— SPI LLWAY CREST

a. Elevation 113.8’

b. Type Two concrete spillways of ogee type .

c. Width 3’ p
d. Length 26.8’ 5

e. Location Spillover Full length

f. No. and Type of Gates Double stop-plank gate, part of spiliway.

OUTLET WORK

a. Type Double stop—plank gate (7.7’ total ].ength)

F b. Location Center of spiflway

c. Entrance Inverts 114.0’ (with all planks)

d. Exit Inverts 113.8’

e. ~~ergency Draindown Facilities Remove stop-planks

HYDRO~~~~ TEOROLOGICAL GAGES

a. Type N/A

b. Location N/A

C . Records N/A

MAXIMUM NON-DAMAGING DISCHARGE 1350 cfs.
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1.02 1.15 101. 0.00 0.00 0.00 1352.
1.02 1.30 102 0.00 0.00 0.00 1212.
1.02 1. 45 i03 ,,.~~..00 0.00 0.00 1067.
1.02 2.00 104 0.00 0.00 0.00 973.
1.02 2.15 105 0.00 0.00 0.00 870. F
1.0 2 2.30 106 0.00 ..,. QOO 0.00 778.
1.02 2.45 107 0.00 0.00 0.00 726.
1.02 3.00 1.08 0.00 0.00 0.00 677. S
1. 02 3.1~ 109 0.0Q.....~~~40 0.00~ 632. 5

1.02 3 .30 110 0.00 0.00 0.00 590.
1.02 3.45 111 0.00 0.00 0.00 550. - 

~- -
1.02 4.00 112 0.00 0.00 0.00 513.
1.02 4.15 113 0.00 0.00 0.00 479.
1.02 4.30 114 0.00 0.00 0.00 447.
1.02 4.45 115 0.00 0.00 0.00 417.
1.02 5.00 116 0.00 0.00 0.00 389. F
1.02 5.15 117 0.00 0.00 0.00 363.
1.02 5.30 0 0.00 OS. QQ .... SS__Sj39.

1.02 5. 45 119 0 .00  0 .00  0 .00 316.
1.02 6.00 120 0.00 0.00 0.00 295 .
1.02 6.15 121 0.00 0.00 0.00 275.
1.02 6.30 122 0.00 0.00 0.00 257.
1.02 6.45 123 0.00 0.00 0.00 239.
1.02 7.00 124 0.00 0.00 0.00 223.
1.02 7. 15 125 0.00 0.00 0.00 208 .
1.02 7.30 126 0.00 0.00 0.00 195.

~~~~~~~~~~~ 127 O~~ Q___Q.00 0.00 181.
1.02 8.00 128 0.00 0.00 0.00 169.
1.02 8.15 129 0.00 0.00 0.00 158.
1.~~2_8S.30 i30 Q~9Q_Q~00 0.00 147.
1.02 8.45 131. 0.00 0.00 0.00 138.
1.02 9.00 132 0.00 0.00 0.00 128 .
1.02 9. 15 jj3_100 OS._00S.. ....0S.. 00 120.
1.02 9.30 134 0.00 0.00 0.00 112.
1.02 9.45 135 0.00 0.00 0.00 104.
1.02 10.00 136 0.00 0.00 0.00 97.
1.02 10.13 137 0.00 0.00 0.00 91,
1.02 10.30 138 0.00 0.00 0.00 85.
1.02 10.45 139 0.00 0 .00 0.00 79.
1.02 11.00 140 0.00 0.00 0.00 74.
1.02 11.15 141 0.00 0.00 0.00 69.
1.02 1.1.30 142 0.00 0.00 0.00 64.
1.02 11.45 143 0.00 0.00 0.00 60.
1.02 12.00 1.44 0 0 0  0.00 0.00 56.
1.02 12. 13 145 0.00 0.00 0.00 52.
i.oU”Tz~ o 146 0.00 0.00 0.00 49.
1.02 12.45 14 7 0.00 0.00 0.00 45,
1.02 13.00 148 0.00 0.00 0.00 42.
1.02~~ i3 is 149 0.00 0.00 0.00 39,
1 .02 13.30 150 0.00 0.00 0.00 37.

SUH 24 . 34 21. 30 3. 03 384120 .
( 6 18.) (  54 1.) (  77 .)(10877.07)
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NO .0* HR .MN PERIOD RAIN EXCO Lose 
- -  COflP 0

1.01 .15 1 .03 0.00 .03 6.
1.01 .30 2 .03 0.00 .03 6.
1.01 .45 3 .03 000 .03 6.
1. 01 1.00 4 .03 0.00 .03 -~~~ - 5.
1.01 1.15 5 .03 0.00 .03 5.
1.01 1. 30 6 .03 0.00 .03 5.
1.01 1. 45 7 .03 0.00 .03 4.
1.01 2.00 0 .03 0.00 .03 4.
1.01 2 .15 9 .03 0.00 .03 4.
1.01 2,30 10 .03 0.00 .03 3. 

- S

1 . 01 2.45 11 .03 0.00 .03 3.
1.01 3.00 12 .03 0.00 .03 3.
1.01 3.13 13 .03 0.00 .03 ______ 3.
1.01 3.30 14 .03 0.00 .03 3.
1.01 3.45 15 .03 0.00 .03 2. ‘.5
1.01 4.00 16 .03 0.00 .03 2. 

17 
- 

T03 0.00 .03 2.
F 1.01 4.30 18 .03 0,00 .03 2.

1.01 4.45 19 ~~~P3 0.0O~~~~~03 _ ..,_2. ..

1,01 5.00 20 
- 

.03 0.00 
- 
.03 2.

1.01 5.15 21 .03 0.00 .03 2.
F 1.01 5.30 22 .03 0.00 .03 2.

iToi 5.45 23 
- 

.03 0.00 .03 1.
1.01 6.00 24 .03 0.00 .03 1. . 

-

_____ 1.01 6.15 25 .08 0.00 .08 1.
1.01 6.30 26 .08 0.00 .08 1.
1.01 6.45 27 .08 0.00 .08 1. 

28__ .~~0 8 9 ~0 _._ç8 __ ,_ 1.
1.01 7:15 29 .00 .03 .04 2.
1.01 7.30 30 .08 .05 .03 4.
1.01 7.45 32 .08 .05 .03 10.
1.01 8.00 32 .08 .05 .03 19.
1.01 8.15 33 -08 .05 .03 32.

__________

~~~

j. 0 3 0  34 _ Q8 ,, ~05 ,O3 . ~__ 3Q _~~ 
! -l

F 1.01 8 .45  35 .08 .05 .03 75.
1.01 9 . 00 36 .08 .03 .03 107 .
1.01 9.15 37 .08 .05 .03 1.45.
1.01 9 .30 38 .08 .0 5 .03 188.
1.0 1 9 . 45 39 .08 .05 .03 234.
1.01 10.00 

____4Q .Q8

~~~~~~~~~~~~

O3 - 283.
S iUi5 41 .08 . 05 .03 332.

1.0 1 10.30 42 .08 .05 .03 381.
1.01 10. 45 43 . 08 .05 .03 - 428 .

‘—.5 1 Of”~i16b 44 ”T~8 “—‘T05 03 - - 
4 7 4 .

1.01 11.15 45 .08 . 05 .03 516.
1.01 11 30 46 08 .05 .03 556 .

1.01 12, 00 48 . 08 05 .03 625 . S

1.01 12. 13 49 .52 .49 .03 663 .
1.01 12.30 50 .52 .49 .03 718.
1.01 12. 45 51 .52  . 49 03 797.
1. 01 23.00 52 .52_ .49 _ . 03 906.

— 
1.01 13.15 53 .62 .59 .03 1058.
1.01 13.30 54 .6 2 .39 .03 1265.

______ 
1~~~~~3 4 ~_ 55 .62 _ 9__ 3 1539 . _
1.01 14.00 56 .62 .59 .03 1603.
1.01 14.15 57 .78 .75 .03 2295.

____ 
1.01 14. 30 58 .78 .75 .03 2766.
1.01 14.45 59 .78 .75 . 03 3267.
1.01 15.00 60 .78 . 75 .03 3850 . F

1.01 15.15 61 79_ .76 • 0 _ ”~3
2.01 13.30 62 1.50 1.55 . 03 5079 .
1.01 15.45 63 4. 43 4 . 40 .03 5832.
1.01 16.00 64 1.11 1 0 8  .03 e~ 09. 

--

1.o1 16:i3 — 45 .73 . 70 7~~
’
~~~~~7615.

1.01 16.30 66 .73 .70 .03 8509.
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1.0i’-’T7~’bO 6U~~~~~3~~~~T~O TO3 ~~i0751

S 1.01 17.13 69 .57 .54 .03 11894.
_______ 

1.01 1.7.30 70 -57 .54 .03 t29~ 4.T01 17 45 7i 57 ’ ” 54 •6 13944-
1.01 18.00 72 .57 .54 .03 14675.
1.01 18.15 73 .04 .01 .03 131~0.

S 
- IThi m:~~o 74 04 .Oi~~’TO3~~ issos:

1.01 28 .45 75 .04 .01 .03 15603.
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